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ABSTRACT

In the distribution system, many capacitor banks are applied t&ldecrease the
loss of the network. The harmonic resonance may be incurred between the network
and the capacitor banks in the harmonic frequency, thus the security of the system
may be destroyed because of the high harmonic distortion level. To handle this
problem, the Mathematical model of distribution optimal operation was set up in
the paper. A specific method named genetic algorithm, which was refined by the
sensitivity methods applied in the model. In short, the system power loss and
harmonic distortion are minimized, while being satisfied the voltage amplitude
constraints and harmonic constraints, and the economical effect is better. The
results proved the effectiveness of the refined method and the speed 6f the Genetic
Algorithm increased greatly.

This article take Gusi Administrative District Distribution network of
Shengli oil field Gudao extraction factory as the research background, take the
o0il field power distribution network actual movement situation as foundation,
ties the development of network system automation management system software,
uses Visual Basic developed var optimization software module. Through in the Gusi
area distribution network practical application, proved the var optimization

module has certain usability.

KEY WORDS: distribution network, var optimization, genetic algorithms,

harmonic, sensitivity method
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G LR, ARG TERERIS BTN, LA R
BE, BETESSEERRBIER, FRRETEANE, HERA SANES,
R AACERE, B NE LHERK, BT, R
AR BRIk, TR TN TRER, RE IR R,
T EAER BT Y, SRRNAR, SRS, EH SRR TS TSR
KEW, FEEMAREERRS RS, BOTHER, RETEYE, BEE
TiHERE.



AR R A RO, AR —F % R 2 RO S AR
BEE, REEAEEPEENSRSERSAB TSR E, ERRAIET 4
B ORAE, BRSUET BTN TR, FEBd TR FEMXE, FLULtER
BB 2 AL . SR R A B T 2 e O A s R
Rik:

p=+3F
= (3-22)
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1 0-1 L]-95 950 0. 332 0. 356
2 1-2 L]-95 762 0. 332 0. 356
3 1-9 LI-70 - 600 0. 450 0. 368
4 2-3 LJ-70 330 0. 450 0. 368
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1 0. 98038 -0. 69948 9 0.97819 -0. 70430
2 0. 96799 -1. 24711 10 0. 96498 -1. 39007
3 0. 96654 -1. 28814 11 0. 96189 -1.53795
4 0. 96521 -1, 32275 12 0. 95894 -1. 68328
5 0. 96450 -1. 34490 13 0. 95627 ~1. 81998
6 0. 96380 -1. 36868 14 0.95414 -1.93106
7 0. 96329 -1. 38514 15 0. 95402 -1.93251
8 0.96338 -1.38393 16 0.96273 4 -1.42674
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FET TR, MIBHITRTTLE, *MZRIMEA 250 6973kW, $&AIC4: H A8 K FART /ot
3500, BB 0.5 JT/kWh) HEATHE, —ERIBITHIEN 438720 T. HITRILMEIE,
P %% 158, 228kW, BIRAHRFHRARN 2600kVar, FBITHRAN 406899 7T. BITH
DT 31821 7, ARG TR T RACRRIRTET R 8%, ZFERM, REFMNER
SRR . AT, XRERICMEMTE, BRI R L XACEM#T R R
MG, XEBERMAKLANTOEREREBARER, FRRENR. #5E.
PIREGHHA REALER RN EE 0 M.

5.3.2 B E R A RHE RN R

AT T B A B MR T AL SRS , TR AT LA o PR B
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R 56 ERFEARER
E}\ﬁ}_ﬁ‘: I.'ilh IJI- ISI- ISI- ITR. I?’I- Illh Ill]-
16 [0.16(0.1]0.3{0.35]0.26/0.2/0.05] 0 ,

®5-7T WERHRITEER

A, HD, (%) HD; (%) (% | HDu(%) THD (%)
1 0. 2042 0. 7932 0. 7737 0. 1817 1.1413
2 0. 3688 1. 4356 1.3973 0. 3281 2. 0612
3 0. 3679 1. 4293 1. 3941 0. 3274 2. 0565
4 0. 3673 1.4267 | 1.3917 0. 3268 2. 0528
5 0. 3669 1. 4252 1. 3902 0. 3265 2. 0506
6 0. 3665 1. 4237 1.3887 0. 3261 2. 0484
7 0. 3662 1. 4226 1. 3887 0. 3259 2. 0469
8 0. 3662 1. 4228 1. 3887 0. 3259 2. 0471
9 0. 2037 0.7913 0.7719 0. 1813 1.1386
10 0. 4212 1.6363 | . 1.5960 0. 3747 2, 3542
11 0. 4188 1. 6268 1. 5867 0.3726 2. 3406
12 0. 4164 1.6176 1. 5779 0. 3705 2.3274
13 0.4142 1. 6092 1. 5697 0. 3686 2.3154
14 0.4125 1.6024 1. 5631 0. 3671 2. 3056
15 0. 4124 1. 6024 1. 5629 0. 3671 2.3053
16 0. 5053 1.9340 1. 8723 0. 4364 2.7733
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& KB R E AR A B R E MR,
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# 5-8 KIS
s HD, (%) HD; (%) HD, (%) HD. (%) THD (%)
1 0. 2405 1. 3564 1. 7742 0. 0502 2. 2468
2 0. 4343 2. 4480 3. 1997 0. 0909 4, 0531
3 0. 4352 2. 4742 3.2767 0.0973 4. 1301
4 0. 4363 2. 4994 3. 3497 0.1034 4, 2034
5 0. 4369 2.5148 3. 3947 0.1072 "4.2486
6 0. 4378 2. 5335 3. 4485 0.1118 4. 3029
7 0. 4384 2. 5463 3. 4855 0.1149 4. 3402
8 0. 4383 2. 5457 3. 4834 0. 1147 4, 3382
9 0, 2400 1. 3547 1.7739 0. 0507 2. 2455
10 0. 4945 2. 7733 3.5943 0. 0991 4,5678
11 0. 5001 2.9011 4, 0063 0. 1484 4.9738
12 0. 5006 3.0286 4. 4216 0. 2100 5. 3873
13 0. 5108 3, 1501 4, 8199 0.2720 5. 7870
14 0. 5151 3. 2486 5. 1463 0. 3247 6.1162
15 0.5108 3, 2481 5. 1455 0. 3246 6.1153
16 0. 5847 3. 1403 3. 8437 0.1172 4,9991

MERFRATTLLEEZ. ﬁ)\%%%ﬁﬁéﬂu)ﬁﬂg’i\ﬁ%ﬁﬁE‘J%Wﬁ%&ﬁﬁ%ﬂ‘].
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EhH, 2B TEFMER 35KV LUFRHEMN, S RBEAETET 3. 25M4FH. 7
BREHOT m iR B R E T T BRI 4%EFRrE . RATIFAITIER
AUEHEME R TR ERAMTT, BAEARNTE. W13, 14, 15 FEX—&
X, BORRHEEEHSE. mRBAERALHE THEEXFNFIET, SRR
HKIEHa. FEEBREDEERTEDRAIRE R B EH A5 RS

TERIIMERNETALHROAR, FRBEREROTHRAR, KLY
RO L R R B T LB AR O A . IS B R BE AL 100, BAEASK
B 80, ZXXHEHEE 0. 85, HRBEFAKANTERBMEN ik, MRAXARBEREFE
R, 2L RREET, 23 300 PRITUBHBHNGER, REAHEARGI. R
5-10.
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T HD; (%) HD; (%) HD: (%) HDy: (%) THD (%)
1 0.2222 1. 0200 1. 3650 0. 3608 1. 7559
2 0. 4000 1. 8255 2.4210 0.6216 3. 1209
3 0. 4005 1. 8392 2. 4632 0. 6530 3. 1680
4 0. 4011 1. 8525 2.5033 0. 6825 3.2133
5 0. 4013 1. 8594 2, 5245 0. 6985 3.2372
6 0. 4017 1. 8680 2, 5501 0.7176 3. 2663
7 0. 4021 1. 8759 2.5732 0. 7347 3. 2927
8 0. 4018 1.8719 2. 5621 0. 7268 3, 2799
9 0. 2227 1.0312 1. 3980 0.3844 | "1.7930
10 0. 4557 2. 0694 2.7238 0. 6818 3, 5177
11 0. 4568 2.1063 | 2.8430 0. 7844 3, 6528
12 0. 5791 2.1429 2,9611 0. 8873 3. 7890
13 0. 4590 2.1778 3. 0733 0. 9855 3. 9204
14 0. 4593 2.1971 3.1398 1. 0466 3. 9990
15 0. 4592 2.1968 3. 1393 1. 0464 3. 9984
16 0. 5417 2. 3880 3. 0442 0. 6888 3. 9671

ki 189, 4746kW

R 510 B9 KRS (Bfr: kvar)

HES 4 7 8 9 13 14 16

MEARE | 120 120 80 240 300 440 200

BiMER 1500
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TTRM, FENRBEUMBEFHTTEUOE, FERKRER MRS ERXHE
RS ERFTECER R IER—HEH, B3 T RER BO R 51 5 KB . AR 5-11
FPRITUEER, FRNERRBESEATEIME, DR EBREFRRHIER,
Pt YR EITR R R — . RERFRESLHFR. ZHBRRIMNE—RE
M. BAR B T RS R B AR EN, FE TR
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F 511 G REREMULER

WA | BEHE | % HD; (%) HD; (%) HD, (%) | THD (%)
1 0.9803 | 0.2042 0. 7932 0.7737 0. 1817 1. 1413
2 0.9522 | 0.3688 1. 4326 1.3973 0. 3281 2. 0612
3 0. 9501 0. 3679 1. 4293 1. 3941 0. 3274 2. 0565
4 0.9484 | 0.3673 1. 4627 1. 3917 0. 3268 2. 0528
5 0.9474 | 0.3669 1. 4252 1. 3902 0.3265 | 2.0506
6 0.9463 | 0.3665 1. 4237 1. 3887 0. 3261 2. 0484
7 0.9456 | 0.3662 1. 4226 1. 3877 0. 3259 2. 0469
8 0.9457 | 0.3662 1. 4228 1. 3887 0. 3259 2. 0471
g 0,9693 | 0.2037 0.7913 0.7719 0.1813 1.1386
10 0.9473 | 0.4212 1. 6363 1. 5960 0. 3747 2. 3542
11 0.9423 | 0.4188 1. 6268 1. 5867 0.3726 2. 3406
12 0.9375 | 0.41861 1. 6176 1.5779 0. 3705 2,3274
13 0.9330 | 0.4142 1. 6092 1. 5697 0. 3686 2. 3154
14 0,9295 | 0.4125 1. 6024 1. 5631 0. 3671 2. 3056
15 0.9294 | 0.4124 1. 6021 1. 5629 0. 3671 2. 3053
16 0.9444 | 0.5053 1. 9340 1. 8723 0. 4364 2.7733

& 5-12 FMEtE R MR
TAS 4 7 8 9 13 14 16
IMEARE 0 0 o } o 1 o 0 0

ZE] 250. 6973kW
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